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^ (57) At>stract: The method for reusing cunent coUectoisAbstributiMrs is enqdqyed in an electrochemical generator (1, 20) comprising 
^ a multiplicity of elementaiy cells (2, 21) assembled in a filter-press configuration and comprising an array of conductive sheets (3) and 
Q of cunent coUectors/distiibutois (7, 22). The method of the inventicm provides disassembling the electrochemical genoator (1) once 
^ the {nesenoe of a damaged elementary cell (2, 21) is e fete e te d. Subsequently, the method of the invention provides repQiringAiq>]ac- 
^ ing the damaged ceQ for later reassemblii^ tfie dectrocbenucal generator (1, 20) reusing the original cunent coUectors/distrilxitors 
(7.22). To achieve this, while reassembling the electrochemical generator (1, 20), a mechanical means for ad^>ting (8, 12, 13, 14, 15) 
is inserted between each conductive sheet (3) and the respective current collector/distributor (7, 21). Such mechanical means may 
consist in metallic medies, metallic textiles, interv:;oven filoes, fmraminous sheets or expanded sheets, thin sealing gaskets, sealing 
gaskets provided with sealing rings on a smfece thereof, sealii^ gaskets made of an elastic malerial with low elasticity tm>Ai)iig 
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METHOD FOR REUSING CURRENT COLLECTORS/DISTRIBUTDRS OF 
A MEMBRANE ELECTROCHEMICAL GENERATOR 

DESCRIPTION OF THE INVENTION 

The present Invention concerns a method for reusing current 
collectors/distributors of a membrane electrochemical generertor. 

Processes of conversion of chemical energy to electric ertergy 
based on membrane electrochenntcal generators are widely known in the 
art 

One e^mple of mendirane electrochemical generator is shown 
schematically in figure 1. The electrochemical generator (1) consists of a 
multiplicity of reaction cells (2), having a rather reduced thickness to 
minimise the bulk, mutually connected in series and assembled according 
to a filter-press configuration. 

Each reacb'on cell ^) converts the free energy of reactfon of a first 
gaseous reagent (fuel) vwth a second gaseous reaction (oxidant) without 
degrading it completely to the state of themial energy, and thus without 
being subject to the linrritations of Camof s (^de. The fuel is supplied to 
the anodic chamber of the reaction cell (2) and consists for Instance in a 
mixture containing hydrogon or light alcohols, such as methanol or 
ethanol. while the oxidant is supplied to the cathodic chamt>er of the same 
cell and is for instance air or oxygen. The fuel is oxidised in the anodic 
chaiTtf>er simultaneously releasing H+ k>ns, while ttie oxidant is reduced in 
the cathodic cfiamber. consuming H^ tons. An ion-^cchange membrane 
which separates the anodic chamt)er from the cathodic chamt>er allows 
the continuous flux of H+ ions from the artodic to the cathodic chamber 
while hindering the passag e of electrons. The voltage thereby established 
at the poles of the reaction oen (2) is rnaxirnised. 

More in detail, each reaction cell (2) is llrrated by a pair of 
conductive bipolar sheets (3) among which are comprised, from the Inside 
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to the outside, the ion-exchange membrane (4); a pair of porous 
etednodes (5); a pair oT catalytic layers (6) deposited at the interface 
between the membrane (4) and each of the porous electrodes (5); a pair 
of cunent collectors/distributorB (7) electrically connecting the conducb've 
bipolar sheets (3) to the porous electrodes (5), meanwhile distributing the 
gaseous reactants; a pair of sealing gaskets (8) aimed at sealing the 
peripheral part of the reaction cell (2). 

In the conductive bipolar sheets (3) and/or in the sealing gaskets 
(8) of each reaction cell (2) there are holes, not shown in figure 1, in 
connection with the anodic and cathodic chamber by means of distribution 
channels, also not shown in figure 1. ■ 

The subsequent matching of these holes leads to the fonnation of 
two upper longitudinal manifbkis (9) and of two lower longitudinal 
manifokis (10). The two upper longitudinal manHbkIs (9). only one of 
which is shown in figure 1, are used for feeding the gaseous TGax^taiUs 
(fuel and oxidant) while the two kiwer longitudinal manifolds (10), only one 
of whk:h is shown in figure 1. are used for withdrawing the reaction 
products (water) optionally mixed witti exhauste (gaseous inerte and 
unconverted reactants). As an altemative. the lower longitudinal manifokJs 
(10) may be used as feeding manifokJs, and the upper longitudinal 
manifbkJs (9) as discharge manifoMs. It is also possible to feed one of the 
two gaseous reactants through one of the upper maniftdds (9), employing 
the corresponding lower manifbid (10) for discharging, while feeding the 
second gaseous reactant through the second lower nnanifokl (10) 
employing tiie corresponding upper manrfoki (9) for discharging. 

The gaseous reactants are then distributed to each reaction ceil 
(2) through the distribution channels. The reaction producte and the 
possible residual reactente proceeding from each of the reaction cells (2) 
are also extracted through the distribution channels. 



- 2 - 



wo 03/041205 



PCT/EP02/12516 



On the outside of the assendt)ly of reaction cells (2) two tenninal 
conductive sheets (11) are present delimrting the electrochennical 
generator (1). One of the two terminal conductive sheets (11) is provided 
with nozzle, not shown in figure 1, for the hydraulic connection of the 
upper and lower longitudinal manifolds (9) and (10). 

Moreover, both of the conductive tenninal sheets (11) are 
provided with appropriate holes (also not shown in figure 1) for housing 
tie-rods through which the dannping of the etectrocherrncal generator (1) is 
achieved. 

The electrochemrcal generator (1), being fomned by reaction cells 
(2) redprocally connected in series, has the disadvantage of t)elng put out 
of function if even just one of the reaction cells (2) results defective. By 
defective reaction cell (2) it is meant a cell in which even just one of the 
porous electrodes (5) does not function conrectty, for instance due to 
scarce activity of ttie catalytic layers (6), or in which even just one of the 
cunent collectors/distritHJtors (7) does not function, for instance as it 
shows an excess electric resistance due to incorrect composition or 
mechanical characteristics, or in which the merrd>rane (4) is punched. This 
last case is particularty serious as it may allow the mbdng of mutually 
incompatible gaseous reactants. 

A known solution to overcome this issue is disclosed in the 
European Patent 629015 which provides ttie external short-circuiting of 
the defective reaction cell (2). 

This prior art teaching, although advantageous under several 
aspects, solves the problem only in part, since it penmits the electric 
current to by-pass ttie defective reaction cell (2) while felling to eliminate 
the possible inconveniences associated to the mbdng of ttie gaseous 
reactants in case the membrane (4) is punched. In feet, the gaseous 
reactants are anyway present in the defective reaction cell (2) due to flie 
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connection between the same and the upper and lower longitudinal 
manifolds (9) and (10). 

It follows that a punched membrane not only hampers the 
operation of the electrochenrucal generator (1) but also intixxluces a 
relevant safo^ issue. In case of punched membrane (4), the prior art 
suggests to couple the external short-oircuiting of the defective reaction 
cell (2) to a hydraulic by-passing of the same as disclosed in US 
5376.583. 

The external short-ctrcurting of the defective reaction cell (2) 
presents however a further drawt)ack assodated to the foct that in order 
to carry out this operation, it is necessary that the conductive bipolar 
sheets (3) be provided with external protrusions. 

The presence of sudi external protrusions entails an increase in 
weight and bulk of ttie eiectrochenrvcai generator (1) which in many 
applications, particularly in the mobile ones, is definitely detrimental. 

To overcome this further inconvenience, another prior art teaching 
provides the short-drcurting of the defective reaction cell (2) by inserting 
conductive materials inside recesses ^fected wiUiin the cell itself upon 
perforating all of the componente interposed between the two conductive 
bipolar sheete (3). 

The preferred solutfon vkfhen a reaction cell (2) resuKs defiective 
would be however the replacing or repairing the same after disassembling 
the electrocherracal generator (1), so as to recover the fiill electric power 
of the generator. 

However, besides requirir^ lengtiiy operation times, ttiis 
procedure would also enteil the replacement of all of the current 
collectors/distributors (7) wXh rather high coste. In fact, once compressed 
upon tightening ttie etectrochemical generator (1), ttie current 
collectors/distnl>utors (7) would not anymore provide a reliabte electric 
contact with the conductive bipolar sheets (3) and witti the membrane- 
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eiectiode £»sembly (4, 5) upon damping the electrochemical generator 
(1) again. 

One of the reasons is the fact that the preiened state-of-the-art 
current collectors/distributors (7) are not able to recover ttieir original 
dimensions and characteristics after disassembling the electrochemical 
generator (1). 

More specifically, as shown in figure 2, depending on the pressure 
applied to the reaction cell (2) the cunent collectors/distributors (7) show a 
first stage of reversible elastic deformation wnth low elastic modulus which 
is retained until reaching a deformation of 10% of their initial thickness. 
Thereafter, the cunrent collectors/dishibutors (7) undergo a rather wide 
plastic defonnation stage (10 to 60% of their initial thickness) wherein the 
pressure applied to ttie reaction cell (2) remains substantially constant 
within the deformation range. The current coHectors/distributors (7) finally 
show a second elastic defonnation stage with extremely high elastic 
modulus once flieir three-dimensional structure is flattened out 

From experimental investigations it has been obseraed ttiat the 
structure of the cunent coHectors/distnlxitors (7) is mechanically spoilt 
when a defonnation of 50% of their initial ttiickness is exceeded. It is 
therefore preferred to have current collectors/distributors (7) reaching a 
plastic-type defonnation corTQ>rised t)etween 30% and 40% of their initial 
thickness once the assembling is conr9>leted. In this way, a unifonn contact 
pressure dose to the optimum operati(Ni condita'on is safely established on 
the membrane-electrode assenrdily (4. 5). 

Furthermore, using the current collectors/distributors (7) in the 
plastic deformation range is advantageous as in such conditions the 
possible thickness irregularities present in both the membrane-electrode 
assembly (4, 5) and in fhe same current collectors/distributors are 
flattened out 
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A ftirther advantage is in the possibillfy of using conductive bipQlar 
sheets (3) of reduced thickness. In such condib'ons in feet, a possit)le lade 
of planarity of the conductive bipolar sheets (3) would not result in a 
different contact pressure on different portions of the mendirane-electrode 
assembly (4, 5) but only in a different defonnation of the current 
collectors/distributors (7): the optimum operating conditions for the 
membrane-electrode assembly (4, 5) are thereby guaranteed. The above 
considerations imply that, should the electrochemical generator (1) be 
disassembled, the current collectors/distritHitors (7) would remain 
plastically deformed. 

As shown in figure 3, once the electrocherrocal generator (1) is re- 
tightened, the current collectors/distributors (7) start defonring again as if 
they hadnt undergone the damnation cycte previously described. 
Theoi^cally speaking, such a behaviour would render the current 
collectors/distributors (7) reusabfe as, upon inqaarting them the same 
defonmation, the same contact pressure should be otytained. As a matter 
of feet however, operating in such a way a bad electric contact Is obtained 
between the different components of the reactfon cell (2) resulting in a 
local increase of the re^stive penalties. The regions where these local 
resistive penalties build up are subject to quick degradation as a 
consistent amount of heat is generated therein, a^entually leading to the 
rupture of ttie membrane (4). 

The object of the present invention is to pro\nde a method for 
reusing current collectors/distributors of a membrane electrochemical 
generator which is not subject to the described inconveniences. 

According to the present inventkm, a method for reusing current 
collectors/distributors of a membrane electrochemical generator is 
accomplished as defined in claim 1. 
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For a better understanding of the invention, some embodiments 
ttiereof are disclosed hereafter as mere non limiting exanples and maldng 
reference to the attached drawings, wherein: 

-figure 1 shows an exploded side-view of a membrane 
eiectrochenrucal generator according to ttie prior art; 

- figure 2 shows the variation of mechanical parameters relative to 
the cun^nt collectors/distributors present in the electrochemical generator 
of figure 1; 

- figure 3 shows the variation of mechanical parameters relative to 
the current collectors/distributors present in the electrochemical generator 
of figure 1; 

- figure 4 shows an exploded side^ew of a first embodiment of the 
membrane electrochenucal generator according to the invention; 

- figure 5 shows an ^loded side-view of a second embodiment of 
tlie membrane electrochemical generator of figure 1; 

- figures 6a-6b show ccxnponents of a third emt>odiment of the 
electrochemical generator of figure 1: and 

- figure 1 shows an exploded side-view of a fourth embodiment of 
the membrane electrochemical generator of figure 1. 

Making reference to figure 1, the method for reusing current 
collectors/distrit>utors is employed in the electrochemical generator (1). 

Such method provides disassembling the electrochemical generator 
(1) after detecting the presence of a defective reaction cell (2). 
Subsequently, the method of the invention provides removing the 
defective cell (2) and r^issembling the electrochemical generator (1) 
reusing the same current collectors/distributors (7) previously employed. 

Preferably, additional means for cell thickness adapting, such as 
metallic spacers, planar gaskets or gasket rings, are inserted in each 
reaction cell (2) before reassembling the electrochemk:al generator (1). 
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The method of the invention will be now illustrated making use off a . 
few examples, which are not however intended as limiting the same. 

EXAMPLE 1 

As shown in figure 4, when reassembling the electrochemical 
generator (1), a metallic element (12) of appropriate thickness is inserted 
as a means for cell thickness adapting both on the anodic and the 
cathodic side on each reaction cell (2) between the conductive bipolar 
sheet (3) and the respective reused current collector/distributor (7). In this 
way, in the course of the sut>sequent damping of the electrochemical 
generator (1), the reused current collector/distributor (7) is forced to 
undergo a further plastic deformation which adds up to the one already 
imparted to the same cunrent collector/distributor during the first clamping 
of the electrochemical generator (1). In such conditions, the nr^chanical 
characteristics of the curr^ coHector/distributor GO figure 3) make it 
t>ehave as if it were at its first utilisation guaranteeing the optimum 
operating pressure for the menr^rane-electrode assembly (4, 5). 

In particular, the metallic element (12) may consist in a metallic 
mesh or, as an alternative, in metallic cloths or fabrics, intervi^ven fibres, 
foraminous sheets or expanded sheets. 

In particular, the thickness of the metallic element (12) must be 
calculated such as to impose an overall deformation (i.e. calculated with 
respect to the original thickness of the same current collector/distributor) 
lower than 50% to the reused cunrent collector/distributor (7), a limit 
beyond which the structure of the cunrent collector/distributor (7) is 
spoiled, as at>ove descrflbed. 

Experimental ot>servations have shown that, for each reassenrd)ling 
of the electrochemical generator (1), it is sufficient to increase the 
defonmation of the reused cunrent collector/distributor (7) of at least 3% of 
its initial thickness, in order to achieve a good electric contact t>etween the 
conductive bipolar she^ (3), the metallic element (12), the reused 
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current collector/distributor (7) and the memt>rar)e-electroGle assembly (4, 
5). In such a way, getting hold of m^llic elements (12) of appropriate 
thickness, it is possible to disassemble and then reassemble the 
electrochemical generator (1) for maintenance interventions using the 
same current collectors/distributors (7) for several times. 

For instance, using current collectors/distributors (7) with an initial 
thidcness of 3 mm and metallic meshes having an initial thickness of 0^ 
mm which is increased by 0^ mm at each reassembling of the 
electrochemical generator (1), there is the possibility of reassembling the 
electrochemical generator (1) no less than four sut>sequent times making 
use of the same current collectors/distributors (7). 

In more detail: 

- thickness of current collectors/distributors (J), undeformed: 3 rhm; 

■ assembling 

- thickness of current collectors/disblbutors (7): 2.4 mm corresponding to 
a deformation of 20% of their initial thickness; 

■ 1"^ reassembling (use of metallic meshes with a thickness of OJZ 
rrvn) 

- thickness of current collectors/distributors (7): 2.2 mm corresponding to 
a deformation of 27% of their initial thickness, 

■ 2^ reassembling (use of metallic meshes mth a thickness of 
0.4mm) 

- thickness of current collectors/distributors (7): 2 mm conresponding to a 
deformation of 33% of their initial thickness; 

" 3"^ reassembling (use of metallic meshes with a thickness of 
0.6mm) 

- thickness of current collectors/distributors (7): 1 .8 mm corresponding to 
a deformation of 40% of their initial thkdcness; 

■ 4^ reassembfing (use of metallic meshes with a thickness of 
0.8mm) 
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- thickness of current collectors/distributDrs (7): 1 .6 rmn conesponding to 
a delbnnation of 47% of their initial thickness. 

The construction material of the metallic element (12) can optionally 
be the same of the cunrent collectors/distributors (7) or the same of the 
conductive bipolar sheets (3) or a third material. In particular, the type of 
material to l>e err^loyed must t>e evaluated each time with the aim of 
maintaining a good electric contact between ttie metallic elements (12), 
the conductive bipolar sheets (3) and the current collectors/distributors 
(7), and depending on the resistance to corrosion of the metallic element 
itself. Commonly enq>loyed materials are steels, aluminium and alloys 
thereof, titanium, nickel and alloys thereof. In some cases these materials 
may be superficially treated in order to decrease the contact resistances 
betM/een the different components or to increase the conro^on resistance 
of the metallic element (12). 

EXAMPLE 2 

As shown in figure 5, when reassembling the eiecfarochemical 
generator (1), the sealing gaskets (8) are replaced with thin sealing 
gaskets (13) having a thkdcness lower than that of the sealing gaskets (8) 
just enough to impart a sufficient plastic defbnmation to the cunrent 
collectors/distributors (7) during the reassembling of the electrochemical 
generator (1) so as to ensure a good electric contact with the membrane- 
electrode assenrrit)ly (4, 5) and with the conductive bipolar sheets (3). In 
particular, it is sufficient to increase the deformation of ttie current 
collectors/distributors (7) of at least 3% of their initial thickness. For 
instance, when using 2.1 mm thick sealir^ gaskets (8), which is a rather 
typical value, the thin sealing gaskets (13) shouM have a thickness at 
least 0.1-K).2 mm tower. 

EXAMPt£3 

Should the electrochemical generator (1) be provided witii sealing 
gaskets (14) made of thenmoplasfic material and provkJed on a surface 
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thereof (14a) of sealing rings (15) capable oF undergoing a plastic 
defbnmation, when reass^nUing the same eiectrochermcal generator it is 
possible, by slightly increasing the damping pressure, to defbmi the 
current collectors/distributors (7) just enough (for instance up to a value 
not lower than 3% of the initial thickness) to achieve a good electric 
contact with the membrane-electrode assemt>ly (4, 5) and with the 
conductive electric sheets (3). In fact, when the electrochemical generator 
(1) is danoped, its only the sealing rings (15) that get in contact with the 
conductive bipolar sheets (3). The sealing rings (15) are capable, upon 
defonning, to ensure the sealing of the gaseous reactants. 

As shown more in detail in figure 6a, during the first damping of the 
electrochemical generator (1) the sealing rings (15) are not completely 
defomied, so that the distance between the conductive bipolar sheets (3) 
and the membrane^lectrode assembly (4, 5) is h^her ttan in the second 
damping of the electrochemical genensitor (1) (figure 6b), wherein the 
sealing rings (15) and thus the current collector/distributor (7) are forced 
to undergo a higher deformation. 

The sealing rings (15) may be stamped co-operatively 
with the sealing gasket (14) or may be made of a different superposed 
material, nDore suitable for avoiding the leakage of the gaseous reactants 
and more deformable than ttiat of the gasket bulk (for instartce siFicons, 
rut)t)ers). 

EXAMPLE 4 

When reasserrri^ling the electroch^cal generator (1) it is 
possible to reuse current collectorsftiistributors (7) having a mechanically 
r^id structure only if the sealing gaskets (8) are made of an elastic 
materiial with low elasticity modulus. Only in this case, in fact, the overall 
applied pressure is mostly detrSHited on the current collectors/di^tHitors 
(7) and to a much lesser adent on the sealing gaskets (8), giving rise to 
the possibility of varying the compression of the membrane-electrode 
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asseinbly (4. 5) so as to obtain optimum operating values for each of the 
reaction cells (2). Rigid type cunent collectors/distributois (7) are metallic 
foams, sintered materials, metellic meshes or ^anded sheets; 
consbruction materials suited to the fabrication of the sealing gaskets (8) 
are essentially mbbers, such as EPDM. nitrile (NBR) mbber, fluorinated 
products, Santoprene*^ ttiennoplasOc rubl>er, the latter being a tradenrark 
of Advanced Elastomer Systems. USA. As the current collector/distributor 
(7) is rigid no problems arise when a subsequent reassembling of the 
electrochemical generator (1) is carried out since \he current 
collector/distributor (7) does not undergo any plastic-type defomraafion. 

It is finally evident that several modifications and variations can be 
made to the disclosed method, without departir^ from the domain of the 
present invention. 

For «(ample, although the method of the invention was descrit>ed 
for use in an electrochemical generator (1) comprising only reaction cells 
(2). such method can be equally applied to an electrochemical generator 
(20) comprising cooling cells (21) Interposed between any pair of reaction 
cells (2). as shown in figure 7 virtterein the diflerent parts of the 
electrochemical generator (20) are indicated with the same reference 
numerals that were used in figure 1. The cooling cells (21) are equivalent 
to the reaction cells (2) except they do not comprise the electrochemical 
package consisting in the ion-«(change menrdt>rane (4), the porous 
electrodes (5) and the catelytic layers (6). 

In this case, making use of the method of the invention also the 
current coltectors^distributois (22) of the cooling cells (21) may be reused 
in a subsequent reassembling of the eiedrochenvcal generator (20). 

As an altemative, only in the cooling cells (21) current 
collectors/distributors (22) having elastic characteristks may be used. In 
this case, the method of tte invention will be applied only to the current 
collectors/distritHitors (7) present in the reactkm cells (2) as the current 
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penmanent deformation, may be reused as such. 
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CLAIMS 

1. A method for reusing current collectors/distributors of a membrarie 
electrochemical generator comprising a multiplicity of elementary cells 
assembled in a filter-press configuration, said plurality of elementary cells 
comprising an array of conductive sheets and of current 
collectors/distributors, 

said method comprising the steps of: 

- detecting the presence of a damaged elementary cell; 

- disassembling said electrochemical generator; 

- repairing/replacing said damaged elerr^tary cell; 

- reass^Td)ling said electrochemical generator reusing the same 
cunrent collectors/distributors. 

2. The method of daim 1, wherein said step of reassembling said 
electrocherrrical generator comprises the step of inserting at least one 
mechanical means for cell thickness adapting b^ween each conductive 
sheet and the respective current collector/distributor 

3. The m^hod of daim 2, wherein said at least one mechanical 
means for cell thidofiess adapting comprises a mechanical element having 
a thickness capable of imparting a plastiotype deformation to said 
respective cunrent collector/distributor comprised between 3% and 50% of 
the initial thickness of said current coltectDr/distnl>utor. 

4. The method of daim 3, wherein saki mechanical element is a 
metallic mesh. 

5. Ttie method of daim 4, wtterein saki metallic mesh is made of an 
electrically conductive and corrosion resistant material selected from the 
group consisting of steel, aturrinhim and alloys thereof, titanium, nkdcel 
and alloys thereof. 

6. The method of daim 5, wherdn saki electrically conductive and 
corrosion resistant material is siqperfkjaliy treated. 

7. The method of cteim 3, wherein saki mechanical element is 
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selected from the group consisting of metallic cloths or fabrics. 

8. The method of dalm 7, wherein said doths or fabrics are made of 
an electrically conductive corrosion resistant material selected from the 
group consisting of steel, aluminium and alloys thereof, titanium, nickel 
and alloys thereof. 

9. The method of daim 8, wherein said electrically conductive 
corrosion resistant material is superfidally treated. 

10. The method of daim 3, wherein said mechanical element consists 
of intenvoven fibres. 

1 1 . The method of daim 1 0, wherein said interwoven fibres are made of 
an electrically conductive and corrosion resistant material selected from 
the group consisting of steel, aluminium and alloys thereof, titanium, nickel 
and alloys thereof. 

12. The m^hod of daim 11, wherein said electrically corKluctive and 
conrosion resistant material is superfidally treated. 

13. The method of daim 3, wherein said mechanical element is a 
fbraminous sheet 

14. . The method of daim 13, vyherein saki Ibraminous sheet is made of 
an electrically condudive and corrosion resistant material selected from 
the group consisting off steel, aluminium and alloys thereof, titanium, nickel 
and alloys thereof. 

15. The metfiod of daim 14, wherein said dectrically cortducth/e and 
corrosion resistant material is superfidally treated. 

16. The method of daim 3, wherein said mechanical element is an 
expanded sheet 

17. The method of daim 16, wherein said expanded sheet is made of 
an electrically conductive arKi corrosion resistant material selected from 
the group consisting of steel, alunrunium and altoys thereof, titanium, nickel 
and alloys thereof. 

18. The method of daim 17, wherein saki electrically conductive and 
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corrosion resistant material is superficially treated. 

19. The method of daim 2, wherein said at least one mechanical 
means for cell thickness adapting comprise thin sealing gasHets having a 
thickness such as to impart a plastio4ype defbnnation to said cunent 
collector/distributor of at least 3% of the initial thickness of said respective 
cunent collector/distributor. 

20. The method of daim 19, wherein said thickness of said thin sealing 
gaskets has is comprised between 0.1 and 0.2 mm, 

21. The method of daim 2, wherein said mechanical means for cell 
thickness adapting comprise sealing gaskets provided with sealing rings 
on a surfiace thereof having a thickness such as to impart a plastiofype 
defonnation to said respective cunrent collector/distributor of at least 3% df 
the initial thickness of saki respective current colleclor/distributor. 

22. The method ofdaim 21, wherein saki sealing rings are superposed 
on said surfiace of said sealing gaskets. 

23. The m^hod of daim 21 , wherein saki sealing rings are stamped co- 
operatively on saki surlace of saki sealing gastets. 

24. The mettiod of anyone of daims 21 to 23, wherein said sealing 
rings are made of a material oomprisir^ silkxms or rubt)ers. 

25. The method of daim 2, wh^n saki cunrent collectors/distributors 
have a mecharacally rigkl structure and said at least one mechanical 
means for cell thickness adaptir^ comprise sealing gasl^s made of an 
elastic material with low elasb'dty modulus. 

26. The metiKxl of daim 25. wherein said elastic material witfi low 
elasticity nndulus is selected firom the group consisting of rubbers such as 
EPDM, NBR or fluorinated products. 

27. The method of claims 25 or wherein saki current 
collectors/distaributors are made of metallic foams, sintered materfeils, 
metallic meshes or ^(panded sheets. 

28. The mettiod of any of Itie prevfous daims wherein said elementery 
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cells comprise reaction cells. 

29. The method of any of the pre^ous claims wherein said elementary 
cells comprise cooling cells. 

30. A method for reusing current collectors/distributors of a membrane 
elecbochemical generator, substantially as described making reference to 
the annexed figures. 
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FIGURE 3 
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FIGURE 6a 




FIGURE 6b 
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FIGURE 7 



